DNA synthesis in pulmonary alveolar macrophages and type II cells: effects of ozone exposure and treatment with alpha-difluoromethylornithine.
An increase in the number of pulmonary alveolar macrophages (AM) can be induced by a number of toxic insults to the lung, including ozone, an important photochemical oxidant air pollutant. This increase could arise from an influx of monocytes from the vascular or interstitial compartments, or from proliferation of AM in situ. While proliferation of alveolar type II cells after oxidant exposure has been well documented, it is not clear whether AM are also capable of this response. Rats were exposed to air or to 0.12, 0.25, or 0.50 ppm ozone for 1, 2, 3, 7, or 14 d, 20 h/d. The labeling index in both AM and type II cells increased about 10-fold after 2 d of exposure to 0.25 and 0.50 ppm of ozone, but returned to control levels by the end of 1 wk of exposure. These changes closely paralleled the temporal and dose-response characteristics of changes in total lung DNA synthesis. alpha-Difluoromethylornithine (DFMO) administered to rats during a 2-d exposure to 0.50 ppm ozone did not inhibit the ozone-induced increase in labeling index in AM or type II cells, although evidence of inhibition of lung ornithine decarboxylase activity was obtained, and the ozone-induced increase in total lung DNA synthesis was inhibited by 23%. These results suggest that, like type II cells, AM are capable of entering the cell cycle and synthesizing new DNA in situ in response to short-term exposure to environmentally relevant doses of ozone, and that the ozone-induced stimulation of DNA synthesis in these cell types was refractory to inhibition by DFMO.